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SU 1299730 A2 



Method for electric-arc welding using a consumable electrode 
with short-circuit of the electric-arc distance 



The invention relates to a welding technique using a consum- 
able electrode with a short-circuit of the electric-arc dis- 
tance. The aim of the invention is to increase welding quality 
by enhancing process stability and by reducing spattering. To 
this end, at the beginning of the short circuit, the decrease of 
the voltage applied on the electric-arc distance is continuously 
measured in the region where its absolute value is lowered. When 
it reaches the threshold value, the current is reduced for a 
short time. In the region where the short-circuit current rises, 
the threshold value of the current is determined at its begin- 
ning.. Upon reaching this value, the end of the electrode wire is 
moved in the direction away from the bath, i.e. the length of 
the liquid bridge is increased. After abruption of the bridge, 
drop flow into the bath, electric-arc ignition and after the 
current has reached the threshold value, the end of the elec- 
trode wire is moved in the direction towards the bath, shorten- 
ing the electric-arc distance. Elongating the bridge results in 
reduced spattering of the electrode metal. Moving the electrode 
in the direction towards the bath stabilizes the process. Con- 
trolling the transfer of electrode metal allows for extending 
the region of stable welding operations with minimum (2%) spat- 
tering of the metal. 
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(54) CnOCOB SJlEKTPOflyrOBOH CBAP- 
KM nJlABHlUHMCH 9JIEKTP0H0M C KO- 
POTKHMH 3AMHKAHHHMH flyrOBOrO 
nPOME>KyTKA 

(57) H3o6peTeHHe othochtch k TexHo^norMH 

CBapKH FlJiaBHlUHMCH 3JieKTpOAOM C KOpOTKH- 

mh 33MbiKaHHHMH Ayrosoro npOMewyrKa. 
Uejibio H3o6peTeHHH wbjihgtch noBbiuueHHe Ka- 

qeCTBa CBapKH 3a CMCT nOBbim6HHH yCTOfiMH- 

bocth npouecca h chkwchhh pa36pw3rHBaHHfl. 
JXjik 3Toro b Haqa^e KopoTKoro 3aMWKaHH$i 



nenpepbiBno H3MepnioT naaeHHe Hanpn>KeHnn 
Ha AyroBOM npoMewyTKe no 4>poHTy chidkchhh 
ero a6co^ioTHoro 3HaqeHHH. IlpH aocthwchhh 
hm noporoBOro 3HaMeHHH KpaTKOBpeMenHO chh- 

>K3K>T TOK. lie (f)pOHTy HapaCTa HHR 70KS KO* 

poTKoro 3aMbiK3HHH b ero HaMajie ycraHaB;tH- 
B3K)T noporoBoe 3HaMeHHe fona. I~Io ero aocth- 
>kchhh KOHeu 3JieKTpoAHofi npoBOJioKH nepe- 
MeiaaroT b HanpaBJieHHH ot bshhw, t, e. yBe- • 
jiH^HBaiOT AJiHHy >khakoh nepeMWMKH. riocjie 
oSpbiBa nepeMWMKH, cxoAa KanjiH b BaHiiy, 

B036y>KAeHHH AyrH H AOCTHWeHHH TOKOM nopO- 
TOBOrO 3H3MCHHH KOHeil SJieKTpOAHOH IipOBO- 

jiokh nepeMemaiOT b HanpaBJieHHH k BaHHe, 
yMeHbtuaa AyroBofl npoMe>KyTOK. PacmrHBa- 
HHe nepeMWMKH cnocoScTByet yMeHbmeHHio 

pa36pw3rHBaHHH 3JieKTpoAHoro MeTajuia. lie- c 

peMemeHHe a^eKTpoAa b HanpaBJiemtH k BaHHe . w 

cTa6HJiH3HpyeT npouecc. YnpaBJieHHe nepeHO- f 

com 3JieKTpoAHoro MeTajuia no3BOJi«eT paciuH- 'w 

pHTb 06^aCTb yCTOHMHBblX pe>KHMOB CBBpKH C f 
MHHHMBJIbHWM (2%) pa 36pbl3rHBa HH6M MCTaJl- 

jia. I 3.n.cJ)-^bi. I hji. s 



M306peTeHHeOTHOCHTCH KTeXHOJOPHH CBap- 
• K H B qaCTHOCTH K CHOCOSaM 3AeKTpOAyrO- 
BOft CB3pKH TUiaBHtUHMCH 3/ieKTpO/lOM C KOpOT- 

Khmh 3aMbiKaHHHMH AyroBoro npoMewyTKa, mo- 

>KeT 6blTb MCn0^b30BaHO B MaWHHOCTpoeHHH, 
CyAOCTpOeHHH H T. A. H HBAHCTCH ^^a^j^at) 
TeJIbHblM K OCHOBHOMy 3BT. CB. 747642. 

Uenb H3o6peTeHHfl — noBbiuieiiHc KanecTBa 
npouecca cBapKH nyTeM noBbiuieHH* ycTofiuH- 
bocth npouecca CBapKH h CHHrceHH* pa3- 
6pw3rHBaHHR MeTaJi^a. 

Ha Meprewe npeAcrraBAeHbi BpeMCHHwe ah- 
arpaMMbi cBapoMHoro TOKa I«; HanpnweHHH Ha 
AyroBOM npoMe>KyTKe U*; H3MeHeHne paccroH- 
hhr Me>KAy TopuoM nepacnAaBAenHofi H3CTH 

S^eKTpOAHOH npOBOAOKH H nOBepXHOCTblO CB3- 

poMHoA b3hhw I h $a3bi npouecca Kanjie- 
o6pa30BaHHn h nepeHOca MeKTpoflHoro MeTaji- 
jia b cBapoMHyio .BaKHy. 

CnocoS ocymecTBJiHeTCJi cneAywmHM 06- 

• pa30M. 

HpH AOCTH>KeHHH BeAHMHHOH TOKa KOpOTKO- 
TO 33Mb! KaHHft nopOrOBOPO 3HaM6HHH Inopi (CM. 

MepTexc) H3HHH310T nepeMemaTb KOfieu 3JieK- 

TpOAHOft npOBOAOKH OT B3HHM XKHAKOrO Me- 

Ta^Jia, pacTJirHBan nepeMbiMKy nyTeM npHAO- 
>KeHHn ycH/iMH b HanpaBAeHHH, nepneHAHKy- 

JlflpHOM OCH 3AeKTpOAHOH npOBOAOKH M B6J1H3H 

ee BXOAa b TOKonoiBOAaiUHft HaKOHenHHK. Ho 
Mepe pocra TOKa KopoTKoro 3aMbiKaHHH b hh- 
TepBajie BpeMeHH ti— 1 3 AHaMeTp nepeMWMKH 
yMeHbiuaeTCfl, naAeHHe Hanpa>KeHHfl Ha nen 
yBeAHMHBaeTCH h HenpepbiBHO H3MepneTCfl, a no 

AOCTHMteHHH BeJIHMHHb! Unop 2 TOK KOpOTKOrO 

33MbiKaHHH yMeHbiuaioT. B MOMeHT U npH Ha- 
ahmhh orpaHHMeHHoro no BejiHUHHe TOKa ne« 
peMbniKa pa3pyiuaeTcn 6e3 B3pwBa. Bo36y>KAa- 
eTca Ayra.. ripH aocth^hhh tokom AyrH 3a- 
AaHHoro noporoBoro 3HaqeHHH W2 (momcht 

BpeMeHH t 6 ) KOHeU SAeKTpOAHOM npOBOJlOKH 

nepeMemam b HanpaBAeHHH k BaHHe wHAKoro 
MeTaJi^a. 



t5 



riepeMemeHHe KOHua 3AeKTpoAHOH npoBO- 
AOKH b HanpaBJieHHH OT BaHHbi HCHAKoro Me- 
Tajuia b Hanajie KopoTKoro 3aMbiKaHHfl no3BO- 
MCK^ioMHTb oTpHuaTejibHoe AeficTBHe no- 
A3MH 3JieKTpoAHOH npOBOAOKH (oco6eHHO «a 

60AbUJHX CKOpOCTHX), npoHBAHiomeecH B 

y M eHbUieHHH ajihhw h y BfrflHMeHHH AHaMeTpa 
nepeMWMKH >khakoto MeTaAAa. B pe3yjibT3Te 
n^peMemeHHH KOHua 3AeKTpoAHOfi npOBOJlOKH b 
nanpaBAeHHH ot BaHHbi WHAKoro MeTaJiJia He 
TOAbKO KOMrieHCHpyeTCR yMeHbiueHMe ajihhu h 
YBeJiHMeHne AHaMeTpa nepeMWMKH b pe3y;ibTa- 
Te nOAaMM BAeKTpoAa b 30Hy Ayrn c HOCTOHH- 

HOH CKOpOCTblO, HO H AOHOAHHTeAbHO yBeJIHMH- 

BaeTCH AJiHHa h yMeHbwaeTCH AnaMeTp nepe- 
MWMKH (sn'JioTb ao pa3pyiueHHn) B CpaBHeHHH 
c 3THMH >Ke napaMeTpaMH nepeMWMKH, hmcb- 
ujhmh MecTO HenocpeACTBeHHO b MOMeHT naqa- 

Jia 06pa30B3HHfl KOpOTKOrO 3BMblKaHHH, 3T0 

no3BOJineT cTa6HAH3HpOBaTb npouecc pa3pyuje- 
hhh nepeMbiMen >khakoto MeTaji/ia 3a cqeT oa- 
HOBpeMeHHoro AeflcTBHH Ha nepeMbmKy pacTH- 



rHBaiomero MexaHHMecKoro ycnjiHH n toko- 

BblX CHJ) nHHM-34>(|)eKTa. 

ripH stom coKpamaeTCH HHTepBaA BpeMeHH 

KOpOTKOPO 3aMb1K3HHH H yMCHbLUaeTCH MaKCH- 

MajibHaa BeAHMMHa TOKa KopoTKoro 3aMUKa- 

5 HHR, npH KOTOpOM H3MHHaeTCH HHTeHCHBHOe 

pa3pyiueHHe nepeMWMKH h ^aBHHoo6pa3Hbifi 
pocr naAeHHH Hanpn>KeHHH Ha Heft. 

3a c^eT coKpauieHHR BpeMeHH KopoTKoro 
3aMbiKaHH« h CTa6HAH3auHH pa3pyiueHHfl nepe- 
10 MbmeK noBbiuiaeTCH ycTOHUHBOCTb npouecca Ha 

CT3AHH KOpOTKOrO 33MblKaHHfl H npOUeCCa B 

uejiOM. FloBbiuieHHe ycTOHMHBOcTH npouecca 
no3BOAneT 3a cqeT yMeHbUieHHH noporoBoro 
Hanpfl^eHHR AaTMHKa coctohhhw nepeMWMKH h 
y MeHbiiieHHH HHTepBajia KOMMyTauHH TOKa no- 

BblCHTb BepOHTHOCTb nORBJieHHJI HOpM3AbHblX 

(6e3TOKa) pa3pyujeHHH nepeMbmeK. CHHmeHHe 

MBKCHMB/IbHOH BeAHHHHbJ TOKa KOpOTKOrO 3a- 

MbiKaHHH, noBbiuieHHe ycTOHMHBOCTH npouecca, 

BepOHTHOCTH nOWBAeHHR H0pM3AbHbIX KOMMy- 

20 TauHH TOKa no3BOAHeiOT pacuiHpHTb 06AaCTb 

yCTOfiMHBWX pOKHMOB CBapKH C MHHHM3J1b- 

HbiM pa36pw3rHBaHHeM MeTaAAa uinpe rpaHH- 
ubi ycT0H4HB0CTH oSbmHoro npouecca 6e3 
BMeuiaTeAbCTBa. 

OnpeAeAeHHe HanaAa nepeMemeHHn KOHua 
25 ajieKTpoAHofl npoBOAOKH b HanpaB/ieHHH OT 
BaHHbi >KHAKoro MeTaAAa b Hanajie KopoTKoro 

3aMbIKaHHfl npH AOCTH>KeHHH TOKOM KOpOTKOPO 

3aMb!K3HKH noporoBoro 3H3MeHHH oSecneqH- 
BaeT H3Ae>KHoe cahhhhc .KanjiH pacnAaBAeHHO- 
ro MeTa^Aa co CBapoqHOH BaHHoft b nepHOA 

30 nepBOH CT3AHH KOpOTKOTO 3aMb!KaHHfl, TeM 

caMWM cnoco6cTBy« CTa6HJiH3auHH npouecca 
nepeHOca 3AeKTpOAHoro MeTaAa h cHH^eHHio 

erO pa36pb!3rHB3HHH. 

OnpeAeAeHHe HaqaAa nepeMemeHHH KOHua 

BAeKTpOAHOft npOBOAOKH b HanpaBAeHHH K CBa- 

? 5 poMHoft BaHHe no MOMeHTy aocth^chkh tokom 

OCHOBHOH AyrH noporOBOrO 3HaMeHHfl n03BO- 

AfleT CTa6HAH3Hp0B3Tb Ay ro bo ft npoMemyTOK h 
ropeHHe ochobhoh AyrH nocAe pa3pyuieHHJi ne- 

peMblMKH H npeAOTBpaTHTb B03HHKHOBeHHe 

40 npe>KAeBpeMeHHOro KopoTKoro 33MbiKaHHH, 
coco6cTBy« CTa6HAH3auHH npouecca nepeHOca 
ajieKTpoAHoro MeTa^Aa h chhwchhio ero pa3- 

6pbI3rHBaHH«. 

KpoMe Toro, nepeMemeHHe KOHua 3JieKTpoA* 

HOft npOBOAOKH OT BaHHbi JKHAKOrO MeT3AJ13 B 
45 HaMaAe KOpOTKOrO 33MWK3HHH H K BaHHe >KHA" 
KOrO MCT3AA3 npH B036y>KAeHHH OCHOBHOH Ay- 

ph nyTeM npHJiorceHHH ycn/iHH, 3aBHCJJuiero 

COOTBeTCTBeHlIO OT TOKa KOpOTKOrO 33MbIKaHHH 

h TOKa ochobhoh AyrH, b HanpaBJieHHH, 



nepnenAHKyAJipHOM och npOBOJlOKH, no3BO/iaeT 

50 A06HTbC5l M3KCHMaAbHOrO 6bICTpOAefiCTBHH H3- 
MeHeHHH CKOpOCTH nOA3HH 3ACKTpOA3 Ha BW- 

xoAe H3 TOKonoABOAflUJiero HaKOHeMHHKa, TeM 

C3MblM HaHSOAee SCfX^eKTHBHO B03AeftCTBOB3Tb 

H a paapytueHHe nepeMbmKH >khakoto MeTaAAa, 

rc HTO n03BOAHeT A06HTbCH MBKCHMaAbHOH yCTOH- 
qHBOCTH npOUeCC3 CBapKH, CHH>KeHHR pa35Rbl3- 
THB3HHH MeTaAAa H nOBbtUJeHHfl K3MeCTB3 
CBapKH. 



Cnoco6 ocymecTBJiHKDT cjieAyiomHM o6pa- 

30M. 

S^eKTpoAyroByK) cBapKy n/iaBfuuHMcn 

3^eKTpOAOM C KOpOTKHMH 3aMWKaHHHMH AyrO- 

Boro npoMex<yTKa no npeA/iaraeMOMy cno- 
co6y npoBOAHT b cpeae 3aiUHTHoro ra3a (yme- 
KHCJioro ra3a) npoBO-noKofi CB— 08r2C AHa- 
MeTpoM 1,6 — 2 mm Ha pe>KHMax l c & = 1 80 — 
200 A; Uflxp. = 22— 25B. Cnoco6 cBapKH pea- 
jiH3yercn c noMOiubio THpHCTopHoro KOMMyTa- 
ropa Toxa b coBOKyn hocth c sjieKTpoMarHHT- 
hum MCX3HH3M0M nepeMeweHHH KOHUa 3JieK- 
TpoAHofl npoBO^OKH, nHTaeMbiM HenocpeACT- 

BeHHO CBapOMHbIM TOKOM H pacnOAOKeHHblM B 

pyKOHTKe rope^KH no/iyaBTOMaTa. Momchtw 

KOMMyTaUHH CBapOMHOFO TOKa onpeAeJiaiOTCH 
COOTBeTCTBy K) LUH M H AaTMHKaMH. 

ripouecc 3/ieKTpoAyroBOH CBapKH njiaBH- 
uiHMcn a^eKTpoAOM KopoTKofi Ayrofi conpo- 
BO>KiiaeTca nepHOAHuecKHMH 3aMWKaHHHMH Ay- 
rcmoro npoMe>KyTKa Kanjiefi 3JieKTpoAHoro Me- 
Tajuia, pacn^aBJieHHoro b nepHOA ropeHHH oc- 
hobhoh AyrH. 

B momcht speMeHH t 0 (cm. qepTOK) npH 
AOCTH>KeHHH KanpH>KeHH6M Ha AyroBOM npoMe- 
wyTKe Ua noporoBoro 3HaMeHHH tWi tok or- 
paHHMHBaiOT ao BejiHMHHU 2—30 A Ha npoMe- 

>KyTOK BpeMeHH Ti = 0,1 — 1 MC. 

BeJiHMHHa noporoBoro HanpH>KeHHH Unopi 
ycTaHaBJiHBaeTCH b AHana30He 5—15 B H3 
ycjioBHfl HaAe>KHoro BbiHBJieHHH HawaJia KopoT- 
Koro 3aMbiKaHHfl. Hhxchhh rpaHHua AHana- 
30Ha orpaHHHHBaeTCH naAeHHeM HanpaweHHH 
Ha Bbi^eTe, BepxHHH — hh>khhm npeAe-noM 
H3MeHeHHH HanpnweHHH U9 b nepHOA ropeHHR 
AyrH. 

Hh>KHHH rpaHHUa BeJlHMHHb! TOKa 2 A 

npHHHTa H3 ycjioBH« H3A€>KHoro ropeHH* Ay- 
rH b HHTepBajie KOMMyTauHH x\ b tom cJiy^se, 
ecnH b pe3y^bTaTe orpaHHMeHHH TOKa He yAa- 
jiocb nepeBecTH KpaTKOBpeMeHHoe KopoTKoe 3a- 
MbiKaHHe b AJiHTejibHoe. TIpH TOKe 6oJiee 30 A 

CHHJKaeTCH 3<)>(|>eKTHBH0CTb OrpaHHMeHHH TOKa, 
T. e. 3HaHHTe.flbHO B03paCTaeT KO/IHHeCTBO 
KpaTKOBpeMeHHWX KOpOTKHX 33MblKaHHfi. 

fljIHTCAbHOCTb HHTepBaJia KOMMyTaUHH TOKa 
Xl = 0,l — 1 MC yCTaHaBJIHBaiOT H3 yCJIOBHH 

Heo6xoAHMoro BpeMeHH a.hh o6pa30BaHHH nepe- 
MWMKH, npH 3tom ero BepxHHH rpaHHua onpe- 
Ae^iHeTCH ycjiOBHHMH ycTOHHHBOCTH npouecca 

CBapKH. 

C MOMeHTa* t| TOK KOpOTKOrO 33Mb!KaHHH 

HapacTaeT c nocTOHHHOH BpeMeHH, onpeAe : 
jineMOH 3JieKTpHMecKHMH napaMeTpaMH cBapon- 
hoh uenw. 

ripH AOCTH>KeHHH BCJTHHHHOH TOKa KOpOT- 
KOtO 3aMWK3HHH' nOporOBOrO 3H3MeHHH Inop.j 

(momcht t2) HanHHaioT nepeMeiu3Tb KOHeu 

3JieKTpOAHOH npOBOAOKH OT B3HHbI )KHAKOrO 

MeTajuia, pacTHrHBan nepeMWMKy, nyTeM npn- 
/io>KeHHH ycHJiHH, 33BHcniuero OT TOKa KOpOT- 
Koro 3aMt>iKaHHH, b HanpaBJieHHH, nepneHAHKy- 



JIHpHOM OCH SJieKTpOAHOH npOBOJlOKH, H B 6J1H3H 
ee BXOAa B TOKOnOABOAHlUH H HaKOHeMHHK. 

BejJHMHHy noporoBoro 3HaneHHH Inop.i ycra- 
HaBJiHBaiOT 6o.nbweH BeJiHqHHbi TOKa b HHTep- 

5 Ba^e KOMMyTaUHH Tj H3 yCAOBHH H3Ae>KHoro 

cjihahhh KanJiH pacn^aBJieHHoro MeTaiiAa co 

CBapOMHOH B3HH0H npH AeHCTBHH Ha Hee CHJI 
nOBepXHOCTHOrO HaTH>KeHHR t nOAaMH SAeKTpOA- 
HOH npOBO^OKH H 3AeKTpOM3THHTHbIX CHJ). 

no Mepe pocTa TOKa KopoTKoro 3aMWKa- 

10 HHH H yBeJlHMeHHfl A^IHHbl (At=0,5— 1 MM) 

nepeMWMKH >khakofo MeTa/uia b HHTepBaiie 
BpeMeHH tj— 13 AHaMeTp nepeMWMKH yMeHb- 
uiaeTCH, pacTeT ee conpoTHBJieHHe h cootbct- 
CTBeHHO yBe^HHHBaeTCH naAeHHe Hanpn>KeHHfl 
15 Ha nepeMWHKe, KOTopoe HenpepuBHo H3Me- 

pHIOT H Cp3BHHB3(0T C HOpOTOBblM HanpflH<e- 
HHeM Unop.2. 

BeAHMHHy noporoBoro Hanp«>KeHHH Bbi6n- 
paioT HaHMeHbuiefl (3 — 4 B) , mto6w nojiHOCTbK) 

yCTpaHHTb Hp3AHHe KOMMyTaUHH CBapoMHoro 

20 TOKa (KorA3 nepeMbNKa >khakoto MeTaJiA3 

p33pymaeTCn CO B3pbIB0M Ha (J>pOHTe CHH>Ke- 
HHfl TOKa). 

npH AOCTH>KeHHH naAeHHH Hanp«)KeHHH H3 
nepeMUMKe 3aA3HHoro noporoaoro Hanpn>Ke- 

2S HHfl Uoop.2 TOK KOpOTKOrO 3aMbIK3HHH> OPpaHH- 
HHBaiOT AO 10—30 A. riepHOA KOMMyTaUHH 
TOKa T 2 = 0,7—1,5 MC. 

B MOMeHT tn nepeMbmKa p33pyuiaeTCH 6e3 
B3pblBa nOA AeHCTBHeM QUA noBepxHOCTHoro 
H3TH>KeHHH, CHJI HHepUHH MaCCbl nepeMWMKH 

30 h yBejiHneHHH ajihhw h yMeHbtueHHH AHa- 
MeTpa nepeMbmKH hoa AeficTBHeM nepeMeiueHHH 

KOHLia 3JieKTp0AH0ft npOBOAOKH OT B3HHbI >KHA- 

Koro MeTaA^a. IlpH stom B036y>KAaeTCH scno- 
MoraTeAbHan Ayra. 

35 B nepHOA BpeMeHH U—U tok b uenn boc- 

CTaHaB/lHBaiOT npaKTHMeCKH AO MaKCHMaJlbHOH 
BeJIHHHHb) TOKa KOpOTKOrO 33MblKaHHH, 33>KK- 

raeTCH ochobhsh Ayra, SAeKTpoAHaH npoBO- 

AOK3 H3MHH3eT nJ13BHTCH, (j)OpMHpyeTCH KanJIH 

>KHAKoro MeTaAJia. 

40 B MOMeHT BpeMeHH t6 npH AOCTH>KeHHH 

tokom ochobhoh AyrH 3aAaHHoro noporoBoro 
3H3HeHHR Ino P2 HaMHHaiOT nepeMemaTb KOHeU 
3JieKTpoAHofi npoBOJioKH b HanpaBJieHHH K BaH- 
He >khakopo MeTaJiAa. 

AC ^ 

3 B MOMeHT BpeMeHH U KanJIH >KHAKOrO 

MeTajiAa KacaeTCH cBapoMHofi BaHHbi h uho 
noBTopneTCH, 

. YnpaBJieHHe nepeHocoM sjieKTpoAHoro Me- 
Tajuia no npeAno>KeHHOMy cnoco6y a^eKTpo- 
50 AyroBofl CBapKH n^aBHLUHMcn sacktpoaom c ko- 

POTKHMH 33MUK3HHHMH AyrOBOrO npOMOKyTKa 

no3BOJ)HeT paciunpHTb oS^acTb ycTOHHHBbix pe- 

>KHMOB CBapKH C MHHHM3JlbHbl M (2 %) pa3- 

6ptJ3rHBaHHeM MeTajiAa. 
55 0opMyAa u3o6peTenun 

L Cnoco6 3JieKTpoAyroBoA CBapKH n^ia- 

BHLUHMCH 3AeKTp0AOM C KOpOTKHMH 3aMblKa- 



h h n m h nyroBoro npoMOKyTKa no aBT. cb. 
Kb 747642, OTAunafou^uucH Teivi, mto, c uejibio 
noBbuuemm KanecTBa ceapKH nyTeM noBbime- 

•HHH VCTOHMHBOCTH npOUeCCB H CHM>KCHMR pa3- 

6pu3rHBaHHfi MeTa.uia, b Hawaiie KopoTKoro 
saMbiKatiHn kohcu 3JieKTpoAHoft npoBOJiOKH ne- 
pewcmaioT ot bbiihu whakopo MeTaJiJia, yBe- 
!iMMHuan MHHy xchakoh nepeMumoi, a npH 

B036y>KACHHH MTH KOHCU 3/ieKT P 0ilH0H fipOHO- 



jjokh nepeMemaKDT b nanpaBJieHHH k Bamie 
>KHHKoro MeTajiJia, yMeHbiuaa ayroBOH npoMe- 

)KyTOK. 

2. Cnoco6 no n. I. oTAUHCuoutuOcn TeM, 
hto nepeMeiueHHe KOHua aJieKTpoAHoft npoBO- 
jiokh ocymecTBJiniOT npH aocthm<6Hhh tokom 
KopoTKoro 3aMbiKaHHJi h tokom ay™ noporo- 

BblX 3HaMeHHH. 
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